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IN THE CLAIMS 
Please amend claims 1, 9, 12, 16, 19, 24, and 26-31 as follows: 

1. (CURRENTLY AMENDED) A process for encoding data, comprising: 
estimating ■ fogmq-of -a plurality otfimcrioo ^eteimining a separate function for each frame in a 

sequence of frames , each function relating encoding size to encoded quality for each frame in a-the 
sequence of frames, each frame having data for an image; 

prior to encoding any of the frames, performing a search of all frames in the oequcnco-of 
jgamoa - fo g^ of the separate functions to dete rmin e a best quality value for encoding die sequence of 
frames, whose encoded sizes satisfy one or more constraints, the constraints being associated with one 
of a transmission line bandwidth, a receiver buffer size and total compressed sig c, tho tiorimiiting - a bcoD 
qualiyraluQ being based in part on the functioaa ; 

encoding each frame of the entire sequence of frames with the determined b est quality value; 

determining whether each encoded frame satisfies the constraints; and 

if the encoded frames satisfy the constraints, transmitting the sequence of encoded frames. 

2. (CANCELLED) 

3. (CANCELLED) 

4. (PREVIOUSLY PRESENTED) The process of claim 1, wherein the search reduces 
the search tange for said best quality value by subdivision. 

5. (PREVIOUSLY PRESENTED) The process of claim 1 wherein said search is a 
subdivision search algorithm. 

6. (PREVIOUSLY PRESENTED) The process of claim 1 wherein said search is a binary 
search algorithm. 

7. (CANCELLED) 

8. (PREVIOUSLY PRESENTED) The process of rfrtm 1 , wherein each encoded 
produces a group of temporally encoded pictures. 

-2- 

G&C 30566.274-US-01 



PAGE 5/16 1 RCVD AT 1 W3/2005 5:26:35 PM [Eastern Daylight Time] * SVR:USPTO-ffXRF-6/29 * DNIS:2738300 * CSID:+13106418798 1 DURATION (mm-ss):0344 



10-03-2005 01:42PM FRONhGates & Cooper LLP 



+13106413798 



T-351 P. 006/016 F-567 



9. (CURRENTLY AMENDED) The process of claim 1, wherein each act of estimating 
one of the f o imj d fttennining a separate function, further comprises: 

computing a plurality of pairs of encoded quality and encoded size values for each frame of the 
sequence from encoded frame data; and 

determining a functional relationship between values of the encoded quality and the encoded 
size for the quality of frames from the pairs of values. 

10. (ORIGINAL) The process of claim 9 S wherein the computing further comprises: 
encoding each frame of the sequence with a plurality of qualities to compute encoded data sizes 

associated with each of the plurality of qualities. 

11. (CURRENTLY AMENDED) The process of claim 1, wherein the estimating 
determining oflseparate functions is performed across the sequence of frames on multiple processors in 
paralleL 

12. (CURRENTLY AMENDED) The process of claim 1 , wherein the estimating 
de termining of a best quality value; further comprises: 

selecting an encoded image quality of one of the plurality of frames; and 

deciding whether the encoded size associated with the encoded image quality satisfies a 

constraint based on one of transmission bandwidth, receiver buffering total compressed sice, and 

receiver pmbnfFering. 

13. (ORIGINAL) The process of claim 12, wherein the deciding is based on two of the 
transmission bandwidth, receiver bufFeringj and receiver prebuffering. 

14. (ORIGINAL) The process of claim 12, further comprising: 

determining the encoded size associated with each encoded image quality from the form of the 
functional relation berween the encoded quality and the encoded size for the associated frame, 

15. (ORIGINAL) The process of claim 10, wherein the 

rransTny fr^g comprises i 
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selecting the one of the plurality of qualities having a closest value to the best quality value; and 
wherein the transmitting sends fames encoded with the selected quality. 

1 6- (CURRENTLY AMENDED) A system for encoding image frames, the system 
comprising: 

(a) a controller connected to receive data on sizes of image frames that are part of a 
sequence of image frames, to be encoded by the encoder and to control quality of the encoded frames 
produced by the encoder based on: 

® an estim a tion of foama of a plurality of function a a determination of a separate 
function for each image frame in the sequence of image frames, , each function relating encoding 
size to encoded quality for each frame in the sequence of frames; 

Qi) a search of all &aea ea - in - th<yaequenee Qf frames fo g of the separate functions to 
determine a best quality value for encoding the sequence of frames whose encoded sizes satisfy 
one or more constraints, the constraints being associated with one of a bandwidth of a 
transmission tine, space in a receiver buffer and a total compressed size; and 

(b) a variable hit rate encoder controlled by the controller configured to encode each frame 
of the entire sequence of frames with the determined best quality value, wherein the controller is further 
configured to determine whether each encoded frame satisfies the constraints, and if the encoded 
frames satisfy the constraints, transmitting the sequence of encoded frames. 

17. (ORIGINAL) The system of claim 16> wherein the controller is configured to 
determine a relation between quality of an encoded image frame and amount of encoded data from the 
received si2e data. 

18. (ORIGINAL) Hie system of claim 16, wherein the controller is configured co 
determine a best quality value for encoding an image frame from size data on data frames encoded with 
different qualities. 

19. (CURRENTLY AMENDED) A computer readable program storage media storing a 
computer program including gyernrahlf. instructions, the instructions to cause a computer to: 
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cotimatc-fonnii] of a plurality - of funcriou s detennine a separate function for each j xame in a 
sequence of frames, each function relating encoded si*e to encoded quality for each frame in ft-the 
sequence of frames, each frame having data for an image; 

prior to encoding any of the frames, perform a search of all&aarea- in the sequence of-frames 
feg -of the separate functions co determine a best quality value for encoding the sequence of frames 
whose encoded sizes satisfy one or more constraints, the constraints being associated with one or more 
of a transmission line bandwidth, a receiver buffer size and a total size constrain t, the estimating a best 
quality value being based in part on the functions; 

encode each frame of the entire sequence of frames with the determingd best quality vahie; 

determine whether each encoded frame satisfies the constraints; and 

if the encoded frames satisfy the constraints, order transmission of frames of the sequence. 

20. (CANCELLED) 

21. (PREVIOUSLY PRESENTED) The media of claim 1 9 wherein said search is a binary 
search algorithm. 

22. (CANCELLED) 

23. (PREVIOUSLY PRESENTED) The media of claim 1 9, wherein each encoded frame 
produces a group of temporally encoded pictures. 

24. (CURRENLTY AMENDED) The media of claim 19, wherein each instruction to 
catimatc one of the fomia determirie a separate fijnction > further causes the computer to: 

compute a plurality of pairs of encoded quality and encoded size values for each frame of the 
sequence from encoded frame data; and 

determine a functional relationship between values of me encoded quality and the encoded size 
for the plurality of frames from the pairs of values. 

25. (ORIGINAL) The media of claim 24, wherein the instruction to compute further 
causes the computer to: 
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encode each frame of the sequence with a plurality of qualities to computet encoded data sizes 
associated with each of the plurality of qualities, 

26. (CURRENTLY AMENDED) The media of claim 19, wherein the instruction to 
esrimnt o de termin e a best quality value, further causes the computer to: 

select an encoded image quality of one of the plurality of frames; and 

decide whether the encoded size associated with the encoded image quality satisfies a constraint 
baaed on one of transmission bandwidth, receiver buffering, and receiver prebuffcting. 

27. (CURRENTLY AMENDED) The process of claim 1 wherdn if one of more of the 
encoded frames do not satisfy the constraints: 

eorimf>tw|^ determining a new form of the plurality of functions separate function b ased on the 
prior estknatifl g- separate function determining and search; and 

repeating the performing a search, encoding, and determining whether eachencoded frame 
satisfies the constraints steps based on the new fer rafunction . 

28. (CURRENTLY AMENDED) The system of claim 16 wherein if one of more of the 
encoded frames do not satisfy the constraints, the controller: 

estimates -determines a new foan of the plurality of foneiiona separate function b ased on the 
prior estimating s eparate function determining and search; 
repeats the search of all of the frames; 

causes the encoder to encode each frame of the entire sequence based on the new form; and 
repeats the determini ng of whether each encoded fr am* satis fies the cemgtramt-g. 

29. (CURRENTLY AMENDED) The system of claim 16, wherein the controller is 
configured to estimate the fojim ^detea r ninR fh e separate_fanctioTis_acros5 the sequence of frames on 
multiple processors in parallel 

30. (CURRENTLY AMENDED) The media of claim 19 wherein if one of more of the 
encoded frames do not satisfy the constraints, the instructions cause the computer to: 
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estimate a newfomw>£thfr^^ ^ separate function b ased on 

the prior cstimatin g -ggpflrate function determining and search; and 

repeat the performing a search, encoding, and detettninmg whether each encoded frame 
MtL^fii 9 '^ rh^ ivyn^rrair^ steps based on the new fei mfunction . 

31 - (CURRENTLY AMENDED) The media of claim 1 9, wherein the instructions cause 
the computer to nnrimnttt thc > frttmwI^fATTTij n e the functions a cross the sequence of frames on multiple 
processors in parallel. 



-1- 

G&C 30566.274-US-01 



PAGE 1W16 * RCVD AT 10/3/2005 5:26:35 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6J29 * DNlS:2738300 * CSID:+1310W18798 1 DURATION (mm-ss):0344 



